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PREFACE. 



This book is a continuation of my Elementary Perspective, and 
practically exhausts the subject. Students who have mastered these two 
books will find little difficulty in meeting any question set in Perspec- 
tive. As the examinations on Perspective now require a very thorough 
I . knowledge of the general principles involved in the working out of a 

'^ perspective drawing, great care has been taken in the present work to 

give full and ample statements regarding the principles underlying 

^ the various methods that are employed. It is not advisable for students 

<\ 

? to study this book without first mastering Elementary Perspective, as 

t\ 

many explanations made in the first book are not repeated in the 

^ second. 

I 

^ LEWES R CEOSSKEY. 

June, 1901, 



1 ?Knn^^ Digitized by VnOOglC 



Digitized by 



Google 



CONTENTS. 



PAQB 

Notation, vi 

Planes, 1-3 

Vanishing Points of Lines, 3 

Vanishing Points of Inclined Lines, 3-4 

Various Kinds of Planes, 4 

Vanishing Planes, Vanishing Lines of Planes, and Picture Lines, . . 4 

Figures showing the Picture and Vanishing Lines of Planes, . . . 5-7 

Vertical Planes and Problems, 8-15 

Ascending Planes and Problems, 16-21 

Descending Planes and Problems, 22-25 

Inclined Planes and Problems, 26-31 

Obuque Planes and Problems, 32-41 

Shadows — 

Shadows cast by the Sun, 43-67 

Shadows cast by an Artificial Light, 68-73 

Reflections, 74-87 

Exercises, 88-89 



Digitized by 



Google 



NOTATION. 



P.P. The Pictui'e Plane, i,e. an imaginary plane (generally vertical and transparent) situated 
between the spectator's eye and object, and upon which the drawing is supposed 
to be executed. 

E. The Eye, i.e. the point from which the spectator views the object. When the eye is 
rotated into the P.P. about any line its position is then indicated as E^, E^, E^ &c. 

V.L The Vanishing Line of a plane, i,e, the perspective representation of the line in which 
a plane would seem to disappear on being produced infinitely. 

P.L The Picture Line of a plane, i.e. the line in which a plane cuts the P.P. 

H.L The Horizontal Line, i.e. the V.L. of the ground and all horizontal planes. 

G.L Ground Line, i.e. the intersection of the ground with the P.P. 

C.V. The Centre of Vision, i,e, the point on the P.P. opposite the spectator. 

C.V.L The Centre of the Vanishing Line, i.e. the point where a perpendicular from the 
eye to a V.L. cuts that V.L 

V. or V.P. Vanishing Point, i.e. the perspective representation of the point in which a line 
seems to disappear, on being produced infinitely, indicated thus: V^ V^ V*, &c. 

M. or M.P. Measuring Point, i.e. a V.P. of a line by means of which lengths can be 
meaaiu'ed off on other lines which are drawn in perspective. M^ stands for the 
M.P. of V^ M^ corresponding to V^ &c. 

V^ and M^. The V.P. and M.P. respectively of the perpendiculars to a plane. 

D.P. Distance Point, i.e. the M.P. of lines vanishing at the C.V. 

Vs. The V.P. of a line's shadow. WTien more than one are used they are indicated thus: 
VI, VI, &c. 

As. The shadow of A on any plane. Similarly Bs, Cs) &c., are the shadows of B, C, &c. 

Ve- The V.P. of a line's reflection. The reflection of W\ V-, V*, &c., are denoted by 
Vi, VS, VJ, &c. 

S. The V.P. of the sun's rays. 

H.T. The Horizontal Trace of a plane, i.e. the line in which a plane cuts the ground; when 
more than one is marked on a drawing they are denoted thus H.T., H.T.^ 
H.T.', &c. (H.T.s are generally shown by chain lines.) 

▼I 
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PLANES. 

In obtaining the perspective representation of an object, the points and lines composing 
it are considered to lie in planes. 

A plane has unlimited length and breadth, but no thickness. 

A flat plane is one such that if any two points be taken on the plane the straight line 
joining them lies wholly on the plane. The word plane is used to denote a flat plane 
unless stated to the contrary. 



rV' 1- H 

The intersection of any two planes is a straight line. In fig. 1 A B C D and E F G H 
are any two planes; their intersection is the straight line ST. 

The line of intersection of a plane with the groimd is called the harizmUal trace (H.T.) 
of that plane. (In the present work horizontal traces are denoted by chain lines thus, 
•^•^•^•.) In fig. 2 A BCD represents a portion of the ground plane. ST is the 
horizontal trace (H.T.) of the plane E F G H. 



PifiT. 4. 

A vertical line can only be contained by a vertical plane. In fig. 3 A B C D, E F G H 
and K L M N are vertical planes containing S T. 

An infinite number of variomly inclined planes can contain a line (unless the line is vertical). 
In fig. 4 A B C D, E F G H and K L M N are variously inclined planes containing S T. 
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A vertical plane can contain any straight line. The plan of the line is on the H.T. of 
the plane. In fig. 5 K L M N is a vertical plane containing A B. a b on K N is the plan 
of AB. 




Pig. 6. 



Pifir. 6. 



The intersection of two vertical planes is a vertical line. In fig. 6 A B C D and E F G H 
are vertical planes intersecting in the vertical line S T. 

One plane can be found that will contain any three points not in one straight line, or a 
plane can contain any two intersecting lines. Referring to fig. 7 an indefinite number of planes, 
of which E F G H and K L M N are examples, can contain two points as A and B, but E F G H 
is the only plane that will contain the points A B and C. 

If two planes intersect and any line be drawm on one of them, the point in which this line 
cuts the intersection of the planes is the intersection of the line with the other plane. In 
fig. 8'A B C D is the ground plane; E F G H and K L M N are other two planes, E F and 
KN being their H.T.s. ST is the intersection of EFGH and KLMN. PQ lies on 
K L M N; it intersects the ground on the H.T. of the plane at R. It intersects EFGH 
on ST at O. 



Pifir. 7. 



Pifir. 8. 
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ADVANCED PERSPECTIVE. 



If a vertical plane intersects any other plane so that their H.T.s are at right angles, the 
intersection of the two planes is perpendicular to the H.T, of the second plane. (N.B. This 
line lies in both planes.) In fig. 9 A B C D represents the ground. K L M N is any other 
plane. E F G H is a vertical plane having its H.T. E F at right angles to M N, the H.T. 
of K L M N. N K, the intersection of E F G H and K L M N, is perpendicular to M N. 
Observe that the z. K N F determines the inclination of K L M N to the grounds. 



**e. ^. Pig. 10. 

The vertical plane which contains a perpendicular to any oblique plane cuts that oblique 
plane in a line perpendicular to its H.T., and the H.T.s of the two planes are at right angles 
to each other. In fig. 10 ABCD is the ground plane, PQ is a perpendicular to the 
oblique plane K L M N from P. E F G H is a vertical plane containing P Q, it intersects 
K L M N in S T which miLst pass through P and be perpendicular to K N. E F, the H.T. 
of E F G H, is at right angles to K N and passes through 8. 



VANISHING POINTS OF LINES. 

The perspective representation of the vanishing point of a straight line, whether hori- 
zontal or inclined, is the intersection with the P.P. of a line drawn through the eye parallel 
to the line whose V.P. is required. 

The line drawn through the eye is- called the Vanishing Parallel of the original line. 

In elementary perspective points and lines are placed in perspective by using horizontal 
and vertical planes, and the vanishing points obtained lie on the horizontal line. 

In advanced perspective other planes can be used and the vanishing points need not 
be on the horizontal line. 



VANISHING POINTS OF INCLINED LINES. 

If a line is inclined its vanishing parallel will also be inclined, and therefore the vanishing 
point of the line is necessarily above or below the H.L. It also follows that any line parallel 
to the P.P. will have its perspective representation indicated by aline parallel to the original 
line. 
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ADVANCED PERSPECTIVE. 



In fig. 11 P.P^, G.P., and E are shown in position. AB is a horizontal line, AC and 
A D are two inclined lines. 

EV^ the vanishing parallel of AB intersects the P.P. at V^ on the H.L., as AB is 
horizontal. 

E V^ the vanishing parallel of AC intersects the P.P. at V^ above the H.L., as AC is 
inclined upwards (away from spectator). 

E V^ the vanishing parallel of A D intersects the P.P. at V^ bdow the H.L., as A D is 
inclined downwards. 



THE VARIOUS KINDS OF PLANES. 

(a) Horizontal planes; i.e. planes parallel to the ground. 

(b) Vertical planes; i.e. planes perpendicular to the ground. 

(c) Ascending planes ; i.e. planes having their H.T.s parallel to the P.P., and rising as they 

recede from the P.P. 

(d) Descending planes; i.e. planes having their H.T.s parallel to the P.P., and descending 

as they recede from the P.P. 

(e) Inclined planes; i.e. planes having their H.T.s perpendicular to the P.P. and inclined 

to the ground. 
(/) Oblique planes; i.e. planes having their H.T.s neither parallel nor perpendicular to the 
P.P., the plane being inclined to the ground. 

VANISHING PLANES, VANISHING LINES OF PLANES, 
AND PICTURE LINES. 

The Vanishing Plane of a plane is a plane through the eye parallel to the original plane. 

The Vanishing Line (V.L.) of a plane is the line in which the plane would seem to 
disappear on being produced infinitely. The perspective representation of a V.L. is 
determined by obtaining the line of intersection of the plane's Vanishing plane with the P.P. 
The vanishing plane and vanishing line of a plane correspond to the vanishing parallel 
and vanishing point of a line. 

N.B. The vanishing line of a plane contains the V.P. of every line on that plane. 

The Centre of the Vanishing Line (C.V.L) of a plane is the point of intersection with 
the V.L. of a line drawn from the eye perpendicular to the V.L. 

The Picture Line (P.L.) of a plane is the line in which the plane cuts the P.P. 

The V.L. of a plane, and its P.L. are always parallel. 

N.B. The V.L. is infinitely distant; its perspective representation is drawn on the P.P., 
and is generally called the V.L. The P.L. is on the P.P., hence it coincides with its 
perspective representation. 
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FIGURES SHOWING THE PICTURE AND VANISHING LINES 
OF PLANES (figs. 12, 13, 14, 15, 16, and 17). 

The figure on the right in each case corresponds to the figure on the left, and is a repre- 
sentation of the front view of the picture plane. The position of the eye (E^) in the front 
view is obtained by rotating the eye (E) into the picture plane. 

In fig. 12. On the left: — The P.P., G.P., and E are represented in position. A BC D 
is a horizontal plane, AD being its P.L. KLMN is the vanishing plane of ABCD, 
giving M L as its V.L. 

On the right: — The same plane is represented in perspective, the shaded lines indicating 
the plane from the P.P. till* it seems to disappear on the horizon. 



Vanishing Line C.V. H.L 




^^^^^^i^gg 















Picture Line 


G.L. 


E' 



In fig. 13 ABCD is a vertical plane, A D its P.L. being vertical 
vanishing plane of A B C D, giving L M as its V.L. 



KLMN is the 
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In fig. 14 ABCD is an ascending plane, G H its P.L being horizontal. KLM N is 
the vanishing plane of A B C D, giving L M as its V.L. 

In fig. 15 A B C D is a descending plane, A D its P.L. being horizontal. K L M N is 
the vanishing plane of A B C D, giving L M as its V.L. 

In fig. 16 A B C D is an inclined plane, A D being its P.L. K L M N is the vanishing 
plane of A B C D, giving L M as its V.L 

In fig. 17 A B C D is an oblique plane, A D being its P.L. K L M N is the vanishing 
plane of A B C D, giving L M as its V 




Vanishing Line 



-Si, 




Picture Line 




METHODS FOR OBTAINING THE PERSPECTIVE REPRESENTATION OF POINTS 
AND LINES BY THE USE OF THE VARIOUS PLANES. 

In advanced perspective the Measuring Point Method is employed for working perspective 
problems, and in this method the paper upon which the drawing is made is considered to 
represent the picture plane. 
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The Measuring Point (M. or M.P.) is that V.P. by means of which we are able to 
measure given lengths on lines having that V.P. If a plane is assumed to contain a line 
the V.P. of the line and that V.P.'s corresponding M.P. lie on the V.L. of that plane. 

To find the M.P. of a V.P.: — The M.P. of any V.P. is obtained by measuring the length 
of the line's vanishing parallel from the V.P. along the V.L. of a plane containing the line. 
In making measurements care must be taken to use the P.L. of the same plane. 
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Prob. I. ADVANCED PERSPECTIVE. 13 



PROBLEMS INVOLVING THE USE OF VERTICAL PLANES. 



PROBLEM L 

An octagon of 4 ft, 6 ins, side stands vertically with one edge on the ground. The nearest comer 
of (he figure on the ground to the P,P, is 2 ft, on the spectator's right, and 4 ft, 6 ins, from the 
ground line. Show the perspective representation of the figure when its plane makes an angle of iO"" 
with the P.P. Unvards the left, the height of the eye above the ground to he taken as 5 ft,, and the 
distance of the eye from the P.P. as 1 ft, 6 ins. Scale \ in. to 1 ft, 

Ai is on the G.P., 2 ft. on the right, and 4 ft. 6 ins. beyond the P.P. 

A B, the edge on the ground, will vanish on the H.L. at V. 

y ly \J2^ a vertical line through V, is the vanishing line of the plane of the octagon. 

Since A B is on the ground, V BjA^ (produced) is the H.T. of the plane containing the 
octagon, and this line cuts the P.P. at X^ on the G.L. The picture line of the plane of the 
octagon is a vertical line through X^. 

The edge AK of the octagon is inclined at 45^ with the ground (notice that this 
line goes downward away from the P.P.). E^V^ is its vanishing parallel when rotated into 
the P.P., giving V^ as its V.P. 

B C is inclined at 45* with the ground (notice that this line is inclined upwards away from 
the P.P.). E^V^ is its vanishing parallel when rotated into the P.P., giving V^ as its V.P. 

M^istheM.P. ofV2. 

£2 is the M.P. of V. 

Make A^Bj 4 ft. 6 ins. long (use E^ and the G.L.). 

Produce V^A^, join M^A] and produce to cut the P.L., at 5 measure oflF 5,6, 4 ft. 6 ins. 
long; join 6 M-, cutting V^Ai produced at Kj. 

K C is horizontal, hence K^Ci vanishes at V. BjCi vanishes at V^, and cuts KjV at d- 

CjDi and KjlHi are vertical. 

K F is parallel to B C, therefore K^Fi vanishes at V^ 

D F is parallel to A K, therefore Dj F^ vanishes at V^. 
• FiGi vanishes at V, and finally, as G H is parallel to B C, GiHj vanishes at V^ 

AjBiCiDiFiGiHi is the required representation. 
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SHADOWS. 



Shadows may be caused by sunlight or artificial light. In the former the source of illu- 
mination is considered infinitely distant, whereas in the latter the "source" is considered 
accessible. 

The following rules are applicable to sunlight and artificial light, and the working out 
of the various problems will be greatly facilitated by their being committed to memory. 

1. To determine the shadow of a point on a plane -. — Draw from the "source" the ray which 
passes through the point; the intersection of this ray with the plane is the required shadow. 

2. To determine the shadow of a line on a given plane: — Obtain the plane containing the 
"source" and the line; the line of intersection of this plane with the given plane will contain 
the line's shadow. 

3. If a point is situated on a line its shadow is on the shadow of the line. 

4. The shadow of a line on a plane always runs towards the intersection of the line with 
the plane. 

5. The shadow of a line, on a plane parallel to itself, is a line parallel to the line which 
casts the shadow. 

6. The " vanishing point of the shadow of a line " (Vs) is obtained by drawing, through 
the " source ", a line parallel to the line whose shadow is desired, and determining this line's 
intersection with the plane upon which the shadow is cast. 

6a. Rule 6, when applied to the shadows cast by the sun, may be stated thus : — 
To obtain the V,P, of a line's shadow: — Join the V.P. of the sun to the V.P. of the line, 
the intersection of this line with the V.L of the plane upon which the shadow is cast 
determines the V.P. of the shadow of the line on that plane. (This rule is very important.) 



SHADOWS CAST BY THE SUN. 

The sun is situated at such a great distance from the earth that the rays proceeding from 
it to any ordinary object are considered to be parallel. It has already been shown that 
parallel lines when drawn in perspective vanish at the same point (unless lines parallel to the 
P.P.); thus we proceed to find the V.P. of the sun's rays (S) by finding the intersection with 
the P.P. of the vanishing parallel of the rays. 

The sun may occupy three positions with reference to the P.P., each of which involves 
a different construction in solving a problem; it may be: 

(a) behind the P.P., (b) in the P.P., or (c) in front of the P.P. 

It should be observed that when the sun is said to be behind the spectator it has the same 
meaning as in front of the Picture Plane. 
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To jM the V.P. of the surCs rays when the sun is behind the P.P.: — In iig. 26 E represents 
the eye and P.P. the picture plane. ES is the ray of light from the sun which passes 
through the eye of the spectator, this line is therefore the vanishing parallel of all the rays, 
hence S is the V.P. of the sun's rays. 

(Notice that S is the perspective representation of the sun, and that all the rays will 
appear to vanish at S.) 

EeABS is a vertical plane containing the sun, SA is the V.L. of this plane, and 
Z- V E S = the altitude of the sun in the same plane. 

Suppose ESV (iig. 26) to be rotated into the P.P. about SV, then iig. 27 will 
be obtained 

The Z-VE^K = the angle which the vertical planes containing the rays make with the 
P.P. and lS EW = the sun's altitude. 

Observe that when the sun is behind the P.P. and on the spectator's righty the V.P. of its 
rays is above H.L. and on the right. 

When the sun is in the P.P. the V.P. of its rays are inaccessible . and are therefore 
denoted by parallel lines, the direction of a ray generally being given, as shown in fig. 28. 




cv. 



H.L. 



G.L. 



Ficr. 28. 
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To determine the V.P. of the sun^s rays when the sun is in front of the P.P. 

In figs. 29, 30 the lettering, &a, corresponds to that employed when the sun was behind 
the P.P. Notice that S comes below the H.L., the Z-VE^S (fig. 30) being = the sun's 
altitude, and that when the sun is behind and on the left of the spectator, the V.P. of its rays 
is below H.L. and on the right. 
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SHADOWS CAST ON PLANES BY LINES. 

(a) On a vertical plane, and on a horizontal plane by a vertical line. 
(6) On a vertical plane, and on a horizontal plane by a honzontal line. 

(c) On a vertical plane, and on a horizontal plane by an oblique line. 

(d) On an oblique plane, a horizontal plane, a vertical plane, and the ground plane by an oblique 
line. 

{e) On an ascending plane^ a horizontal plane, ^ plane parallel to P.P., and on the ground plane 
by an oblique line. 

In Problems X., XL, and XIL, K L M N is a vertical plane whose vanishing-line is C.V.E^ 
A B is a vertical line with the end B on the ground. Find the shadow of A d on the ground 
andonKLMN. 




(a) PROBLEM X. 

S shows the sun to be behind the P.P. on the spectator's right; its rays coming in vertical 
planes making b** with the P.P., its altitude being a". 

If a vertical plane is supposed to contain the sun and A B, V B Is would be its intersection 
with the ground; a vertical line IsAs would be its intersection with K L M N. The ray from 
S through A determines the shadow of A at As. 

To find the point in A B which casts its shadow at Is, join IsS cutting A B at the required 
point 1. 

2 casts its shadow at 2s, 2s2 being a ray (Rule 3). 
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{a) PROBLEM XL 

The arrow indicates that the sun is in the P.P. on the right at an altitude of a'. 
A vertical plane containing the sun cuts the ground along Bis (a line parallel to the G.L.) 
and K L M N in a vertical line IsAs- 

The ray through A (parallel to the arrow) determines the shadow of A at As. 

Is on K L is cast by 1, which is found by drawing back the ray 1s1 parallel to the arrow. 

2 casts its shadow at 2s* 
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(a) PROBLEM XII. 

S shows the sun to be in front of the P.P. on the right; its rays coming in vertical planes 
making b" with the P.P., its altitude being a^ 

A vertical plane containing the sun intersects the ground in B IgV and K L M N in a 
vertical line IsAs- The ray from S through A determines the shadow of A at As- 

To find the point in A B which casts its shadow at Is, produce Sis to cut A B at 1. 
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In Problems XIIL, XIV., and XV., K L M N is a vertical plane. A B is a horizontal line, 
vanishing at V (a b being the plan of A B). 

The sun is situated in similar positions to that used in the preceding problems. 




(h) PROBLEM XIII. 

b a produced cuts K L at Y, X is the intersection of B A with K L M N, obtained by 
drawing a vertical line Y X cutting B A produced. 

Bs is the shadow of B obtained by finding the shadow of B b. V Bs is produced to cut 
K L at Is. Is is joined to X, and S A is produced to cut IsX at As- 

Bsls is a portion of A B's shadow on the ground (Rule 5). IsAs is the shadow of A B 
onKLMN (Rule 4). 

IsS cuts A B at 1, the point which casts its shadow on K L. 
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(6) PEOBLEM XIV. 

As is obtained by finding Aa's shadow. Find the V.P. of the shadow cast by A B on 
K L M N. VVs is parallel to the ray and cuts C.V. E^ at Vs (Rule 6a). AsVs is joined, 
cutting K L at Is. IsBs vanishes at V (Rule 5). B Bs is parallel to the ray. 



Digitized by 



Google 



52 



ADVANCED PERSPECTIVE. 



Prob. XV. 



N 







) 


\r~^ 


M 

S^ 1 












xT 


^^37^"-— 4--— -_ 




H.L. 






V; 


.cv. /r~~~~" - 


~ — V 




\ 






// 


/ 1 


-^^^^^^^^^ 




\ 




/ '\ 


// 


/ 1^ — ^"^ '^ 


"^^y^ 




^ 


\ 


/ ' v 


/ 


^lis ^Jif:"^'^^^ ^ 


^ 






\ 


/ -^xA 










/ 


VA^ 






G.L. 




k^y \\ 








K/ y \ 


< 




i^ 


1/^ A\ 












\ 


;l 





(b) PROBLEM XV. 

A B cuts K L M N at X. A B's shadow vanishes at Vsj obtained by joining V S, which 
cuts C.V.E^ at Vs (Rule 6a). X Vs cuts K L at Is. Is is joined to V (Rule 5). As and 
Bs are obtained by drawing the rays A S and B S. 

In Problems XVl., XVII. , and XVIII. , K L M N is a vertical plane; a b is the plan of an 
oblique line A B which vanishes at V. 

The sun is situated in similar positions to that used in the preceding figures. 
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(c) PEOBLEM XVI. 

b a produced cuts K L at Y. X is the intersection of B A with K L M N, obtained 
by drawing a vertical line Y X cutting B A produced. O is the intersection of A B with the 
ground, obtained by producing A B to cut a b produced. The shadow of A B on the ground 
passes through O and vanishes at Vs> obtained by joining VS, which cuts H.L. at Vs (Rules 
5 and 6a) VsO produced cuts K L at Ig. X Is is joined to obtain the shadow of A B 
on K L M N (Rule 5). S A and S B produced determine As and Bs* 
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(c) PROBLEM XVII. 

A B cuts the ground at O and K L M N at X. VVs is drawn parallel to the given ray. 
The shadow of A B on K L M N passes through X and vanishes at Vs (Rules 5 and 6a). 
X Vs cuts K L at Is. Is is joined to O. A As and B Bs are parallel to the given ray. 
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(c) PROBLEM XVIIL 

A B cuts the ground at O and K L M N at X. The V.P. of A B's shadow on K L M N 
is obtained by joining V S cutting C. V. E^ at Vs (Rule 6a). X is joined to Vs and cuts K L 
at Is. Is is joined to O (Rule 4). As and B are found by joining A S and B S. 

(d) In Problems XIX., XX., and XXI. a terrace composed of an oblique plane, a horizontal 
plane, and a vertical plane, and an oblique line A B (vanishing at V) are shown. 
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{d) PROBLEM XIX. 

The Sim is situated behind the P.P., on the spectator's left, the V.P. of its rays being 
atS. 

A B cuts the ground at O, the plane containing the horizontal part of the terrace at O2 
{as O2 is in A B at the same height as the horizontal part of the terrace is above the ground), 
and the vertical plane at X. 

The shadow of A B on the vertical part of terrace passes through X (Rule 4), and 
vanishes at Vg (Rule 6a). This determines 1 and 2. 

The shadow on the ground begins at 2 and runs towards O (Rule 4); As being obtained 
from the ray SA (Rule 3). On the horizontal part of the terrace the shadow runs in the 
direction O.^ (Rule 4), and then runs on the oblique part of terrace, vanishing at V| (Rule 6a). 
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(d) PROBLEM XX. 



The sun is in the P.P. at the altitude shown. 

X and O correspond to X and O in the preceding figure (Prob. XIX.). 



Vg is obtained 



by drawing V Vg parallel to the given ray (Rule 6a). O Vs is the shadow of A B on the 
ground (Rule 4); this line cuts C D at 2; the shadow then runs towards X, cutting E F 
at 1 (Rule 4) on the horizontal part towards Vs to 3, and finally on the oblique part towards 
VS (Rule 6a). 
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(d) PROBLEM XXL 

The sun is situated in front of the P.P., on the spectator's left, the V.P. of its rays being 
atS. 

The shadow of A B on the ground passes through O (Rule 4) and vanishes at V^ 
(Rule 6a). At 2 the shadow runs towards X to point 1 (Rule 4), then towards VjJ to 3 
(Rule 6), and finally from 3 towards V I (Rule 6). 
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(e) PROBLEM XXII. 

A ten*ace composed of an ascending plane, a horizontal plane, and a plane parallel to P.P., 
and an oblique line A B (vanishing at V), are shown. 

The sun is situated in the P.P. at the altitude shown. 

O is the intersection of B A with the ground, and X its intersection with the vertical 
plane C D F G. 

The shadow of A B on the ground runs from O (Rule 4) towards Vs (Rule 6). 

The sun is in the same plane as C D F G and hence that surface is in shadow (C D's 
shadow coinciding with FG); notice that X casts its shadow at Xs and also at XI; the 
shadow then runs on C D H K from X^ towards Vs to 1, then on the ascending plane towards 
VS (Rule 6a). 
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PEOBLEM XXIII. 
(From a Recent Examination Papeb.) 

(a) The scale to he used in working this problem is J in. to 1 ft. The diagram is dravm to scale 
and is the plan and elevation of a compound solid; put this into perspective {using an oblique vanishing 
line) in the same position as tJie diagram, but having the edge of the hexagon which rests on the. ground, 
vanishing tmmrds the right at an angle of 40° to the picture plane, starting from a point 4 ft below 
the eye, opposite the centre, aivd 4 //. within the picture, and the sides of tJie prism sloping downwards 
toxcards tht left. 

(b) SIiow the shadows cnst by tlie solid Imvin^g the light from mthin the picture inclined at 60' 
to ground in planes peipendicular to the picture. 

Tlie distance to the spectator is 9 ft 

(a) V^V^ is the vanishing line of the hexagonal faces. 
A F, ATI and B^D^ vanish at V^. 

V^ is the V.P. of GT^ B^CS LM^ &c.; the vanishing parallel of GT^, B^Ci, UJ\ &c., 
makes 60° with E'*V\ the vanishing parallel of the horizontal trace A B. 

P.U. is the picture line of a vertical plane containing F F^ A A^ and K^K^ and is used for 
measuring on A A^ and K^K^. 

The complete construction lines are omitted, to avoid confusion, but with the aid of the 
finished drawing the perspective representation should present no difficulty. 

(b) Find S the V.P. of the sun's rays: — The sun is within the picture, therefore behind the 
P.P.; as its rays come in planes perpendicular to the P.P., the V.P. of these rays must lie 
in a vertical line through the C.V. 

Rotate the eye into the P.P. about C.V. S, this gives D.P^; set oif the sun's altitude, 
i.e. 60°, and thus determine S on C.V. S. Begin at A; find the shadow cast by A A^ on the 
ground ; it will pass through A (A is on the ground) and it will vanish at Vs (obtained by 
Rule 6a, i.e, by joining V^ to S cutting the H.L. at Vs). Obtain Ag by drawing the ray 
SM 

As Bs vanishes at V^ (Rule 5). B\ is found by drawing the ray S B^ 

B^ C^ vanishes at V| (Rule 6o). 

C C^ would then cast the shadow CI Vg, as C C^ vanishes at V^. 

C^G^ is parallel to A B, therefore Cs 0\ vanishes at V^; determine Gs by drawing the 
ray through G^; join A| Gs- 

Gl Gs vanishes at V| (Rule 6a). 

Gs Fs vanishes at Vg, and the shadow of F D vanishes at V^. 

This completes the shadow cast by the hexagon. 

Find the shadow cast by the triangular prism on the face of the hexagon. 

The shadows of K K^ and J J^ run from K and J respectively towards Vl- (Rules 4 
and 6a) when these shadows reach the side of the hexagonal prism at 2 and 3, they are then 
cast on the ground. 

2 and 3 cast shadows at 2s and 3s (Rule 3). 

3s J| vanishes at V|, J| U at VJ, and K|2sKg at Vi; join K| U- The shadow 
of K^ J^ vanishes at V^ 

This completes the visible portion of the shadow. 

Special attention should be paid to discover which lines of an object cast shadows and 
«rhich parts of the object are in shadow. Try to realize the eflfect the sun would have when 
placed in the given position. Observe that lines such as A A^ are known to have no efiect 
on the shadow, as when As Ag is found it appears in the midst of another shadow. 
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PROBLEM XXIV. 

Problem XXIV is the perspective representatimi of three steps and a dwarf parapet wall The 
distance from the eye to tlie P.P. « 5 ft 6 ins. Cast the complete shadows upon the steps and the 
ground, tlie sun being in front of the spectator on his right at an altitude of 45°, its rays lying in 
vertical plants, making angles of ib" with tlie picture. 

Find S tlie V.P. of tlie sun's rays as shown: — V is the V.P. of B H and C G. V^ is the 
V.P. ofD4. 

A Bs vanishes at Vg (Rule 6a). 

BsCs is horizontal. 

Csis vanishes at V| (Rule 6a). V| coincides with E^. 

Find tlie shadow of L on the ground: — ULg vanishes at Vg. Lsis is horizontal and cuts 
Csls at Ig. Is is cast by 1 on the edge F L. 

The shadow of C G on the surface F L 5 vanishes at V|. 

Ds is the position of the shadow of D on the surface 6 L F produced. Ds4s vanishes at V^. 

D84s cuts 1,28 at 2s. 

28 is cast by 2 on D 4. 

The shadow of C G on the second step vanishes at V| and is terminated by the ray 
through G at Gs- G K next casts a shadow on the same step; this shadow begins at Gs 
and vanishes at the C.V. 

Js is the shadow of J on the top surface of the second step. 

Js4, a level line, is the shadow of the edge J M on that step. 

Js4 cuts Gs C.V. at 3s. 3s is cast by 3 on J M. 

The shadow of G K on the top step vanishes at the C.V. 

The shadow of J M on the second step falls off the second step at 4 on the edge D 4. 
The shadow of 4 is at 4s on Ds4s. J M then casts 4s5 on the bottom step. 4s5 is level 

L 6 casts its shadow on the ground at Ls6s} which vanishes at the C.V. 

Part of J M casts 6sMs on the ground. 

MsNs vanishes at the C.V. 
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SHADOWS CAST BY AN ARTIFICIAL LIGHT. 



The rays proceeding from an artificial source of illumination radiate from a point. In 
problems the " source " and its plan are given. 

By referring to fig. 31 the method of obtaining the shadow of a vertical line will be easily 
understood: a vertical plane is supposed to contain the "source" (L) and the line AB; its 
intersection with the surfaces K L M N and L O P M determines the line's shadow. 




Pifir. 31. 



Many problems are worked by drawing vertical lines from the various points of the figure 
to the ground and obtaining the shadow of these vertical lines; however, a neater solution 
is often obtained by finding the V.P. of the shadow of the lines composing the figure. 
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TO FIND THE VANISHING POINT OF THE SHADOW OF A LINE. 



H.L 



G.L. 



Pier. 32. 

In fig. 32 A B is an oblique line vanishing at V and cutting the ground at O ; L is an 
artificial light above I on the ground. Applying Rule 6, V L Vs is a line through L parallel 
to B A. The plane L I Vs cuts the ground along v I Vs, and hence V L cuts the ground at 
Vs. Vs is therefore the V.P. of A B's shadow on the ground. 

The figure also shows how the shadow may be determined; it passes through Vs and O. 
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ADVANCED PERSPECTIVE. 



REFLECTIONS. 

The reflections usually required are those given by plane mirrors in horizontal or vertical 
positions, so that these only will be considered. 

The following laws are applicable to reflections in plane mirrors. 

1. A point and its reflection lie on the same perpendicular to a reflecting surface, equi- 
distant from, but on opposite sides of that surface. 

2. The reflection of a line runs towards the intersection of the line with the reflecting 
surface. 

3. A line and its reflection lie in the same plane, and the angle between the reflection and 
the reflecting surface is equal to the angle between the line and that surface. 




Pifir. 33, 

In fig. 33 F G H K is a horizontal mirror, and A is a point vertically above a, which is on 
the mirror. The image of A in F G H K would appear at A^. A A^ being perpendicular to 
FGHK,andAia = Aa. 

The image of A in the vertical mirror H K L M would appear at AJi- A A^ being 
perpendicular to H K L M, cutting it at X, and X Ar being = X A. 
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' 0^ /fA 




Pifir. 34. 



In fig. 34 A B is a line lying on the ground (F G H K). H K L M is a vertical mirror. 
A B cuts H K L M at X, the reflection of A B, t.c. ArB& on being produced would also cut 
HKLM at X. The l B&XK is = iL BXK. BBe and AAa are perpendicular to 
HKLM, BiiYbeing = BY. 
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Pzt)b. xxvm. 




PROBLEM XXVIII. 

AB isa vertical line, H.T. the hatizontal trace of a vertical mirroi' parallel to the P.P. Find 
the reflection of A B in the miiror. 

A Ak and B Bk will vanish at C.V. (Rule 1). BuX is equal to B X, do this by using 
D.P^ as a measuring point (Rule 1). 
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PROBLEM XXIX. 

AB is a horizontal line vanishing at V. H.T. is the horieorUal trace of a vertical mirror 
perpendicular to the P.P. Find the reflection of AB in the mirror, 

E^ C.V. is the vanishing parallel of the H.T. of the mirror. L arX L must be equal to 
a X L (Rule 3), thus V E^ C.V. will be equal to VrE^ C.V. E^V and E^Ve being the vanish- 
ing parallels of a b and arbr respectively. It will be evident in this case that C.V. Ve ^viU 
be equal to C.V. V. Ve being the reflection of the V.P. of a b and A B. 

Determine X the intersection of A B with the mirror (it is vertically above x). Produce 
VeX. 

Ae and Be lie in perpendiculars to the mirror from A and B respectively, these perpen- 
diculars will be parallel to the P.P. in this pi-oblem. 
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PROBLEM XXX. 

A B t5 an oblique litie interseding the ground at O avd vanishing at W, K L M N w a hori- 
zontal mirror lying on the ground. 

Find the reflection 0/ A B m K L M N. 

As A B cuts the ground at O it therefore also cuts the plane of the mirror at O ; hence 
the reflection of A B in K L M N passes through O (Rule 2). 

The ^.B^Ob will be equal to the z.BOb (Rule 3), and, as a b is on the ground, 
VrV Mali be = V V. Join O Vr; from A and B draw perpendiculars to the mirror and obtain 
Ar and Br. (In this problem the perpendiculars are vertical lines.) It is useful to note that 
if a vertical plane is supposed to contain A a, V^al is its H.T., 3,1,2 its P.L., that the hori- 
zontal line V^A2 cuts P.P. at 2. The reflection of 2 is at 3, 1,3 being equal to 1,2. 
3 V^ is the reflection of 2 V^ and passes through Ar. Also that ARa will be equal to A a 
when drawn in perspective. 
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PROBLEM XXXI. 

A B is an oblique line vanishing at V, a b is the plan of AB. KLMH is a horizontal 
minor above the eye. Find the reflection of AB in K L M N. 

Obtain O, the intersection of A B with the mirror. (A a Y X is a vertical plane contain- 
ing AB; this plane intersects the ground at vaY and the mirror at Xv. AB cuts the 
mirror at O in X v.) 

Make VrV equal to V v (obsen-e that Vr comes above the H.L.). Join O Vr. 

A Ar and B Br the perpendiculars to the mirror must be vertical lines as the mirror 
is horizontal. 
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PROBLEM XXXII. 

AB is a line lying on the ground and vanishing a/ V^ K L M N t^ a vertical mirror; its hori- 
zontal trace vanislies at V^. Show the reflection of AB in K L M N. 

Find V^ the V.P. of lines perpendicular to the mirror by making V2E^V^ = 90'; M^ is the 
M.P, of V3. 

Join AV* and BV^; the reflections of A and B lie in these lines (Rule 1). Produce 
M^Y and M^A to the G.L. at 1 and 2 respectively. Measure off 1,3 equal to 1,2, join 3 M^ 
cutting A V8 at Ar (Rule 1). 

A B cuts the mirror at X; join X Ar, cutting B V^ at Br. 
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PROBLEM XXXIIL 

A B 15 an oblique line, with one end A on tite ground, A B vanishes at V^ K L M N 
is a vertical mirror, inclined to the P.P. Find the reflection of AB in KLfAti. 

The reflection of A is obtained as in Problem XXXII. 

To find the V.P. of A B's reflection: — E^V* is the vanishing parallel of the mirror's H.T. 

The line beneath AB on the ground would vanish at V^ the reflection of this line 
would vanish at V& (the Z-V^E^V^ being equal to Z-V^E^VJ as in Problem XXXII). The 
reflection of V.L* is therefore a vertical line through VJ, i.e, V.LJ. The V.P. of A B's 
reflection must be in V.L-i- Rotate the eye about V^V^ into the P.P. at E^, then V^E^V^ 
is A B's inclination. As the inclination of A B remains the same in the plane containing its 
reflection, rotate the eye about V.Lr into P.P. at E*. Set oflf A B's inclination, giving Vi 
on V.Li. 

The reflection of A B vanishes at V^, and it is terminated by the perpendicular to the 
mirror from B, i.e. B V*. 



Digitized by 



Google 



PROBLEM XXXIV. 




83 



Digitized by 



Google 



Prob. XXXIV. 



ADVANCED PERSPECTIVE. 



83 






lo 



60 

•s 

S 
■S 8 

f ® 



i 



qI 



.2 ^ 'rt 
^ kT ^ 



•3 -^ 

1 .1 
f > ^ 



< ^ 

«4-l P^' ^ 

O > T3 

> §1 

'^ » O 

a 
©a 



•5b 



^ '^ S 

.2 ® ^ 

© eo '^ 

> © g 



^ rS ^ 
. >^ 

§1 a 

«^ S 
•3 CO a 

> o E 
CDOQ I 



• S 08 O 

UJ-E I 
> S I, 



X 

1 



o 



:i -S 



© 



Q. 
> 

© 

■3 
I 



to 'Zi 






> 



73 



r 



5? 



5^ of 

> § 

&-§ 

o 01 

<o 

>: S So S 

O t-» BO 00 



3 ^ 3> 



§ 



c 
a 



I 

> 



© 

■s 



5?! 

CD I 

00 

^^ © 

OS 

u. '.s 

a " 
o « 

.a "S 

OQ I 

S-i 
m I 



s s 



8 
< 






u. i 



59 

* s 

U. £ 






S £ -• 
I «*^ 

l> § -^ 

^ -a o 
.S § -2 



3 

I, 



5? 
1 
5?::? 

S Q 

< _tf .s 

-3 < ^ 
?1 ^ 



f 



I 
1 
1 

> 



1 

o 

lL 



< 



I ;^ © 



© 

© 

p^ © 
Q.S 
§ g 



OQ 



I 

2 

© 






m 




Digitized by 



Google 



PROBLEM XXXV. 




Digitized by 



Google 



Prob. XXXV. 



ADVANCED PERSPECTIVE. 



86 




S -B 



I 

CO 

CO 



CO 

I— I 

a 
i 

§ 



2 1 



>'^j: M &>•§ 



ii.§iou.^ooCl; 






5 



!> 






;crx:§<s: 

P .2 



Isajfl^llf 



CQ 

OS 



00 



■s 

'V 



8 o 



c 
8 



I 

a 



> 

Eobo< 



CI 

cT 



Od 

^ 



<D.S •« 

frS Q ^'^ * CD 



*S M^^ 



-S-^ P.CO s 



.s 

§ 



© ^3 o • 











teco 

|^C0'.5 

i'g o 2 
: 's '43 '^ 



£ 



> s 



I 



a 

.2 






.2 .* 

X > 



-. ^ 









.SO- g^ 



^1 



05 P '-' . 



> § 

a fcj « 

w ^ o 

§ © £ 

«> CO 

-^ o o^ 

-^ S S 



r: 



CO > S 

-JO o 



X 
X 
X 



I 



I 

O 

Ph 



» 



11 i|^ 

■** S. ^ 5^ 

c?' .§ -S -^ § e '^ 









^ I.<^1 



i ^^IJ"*^' 






lCM«g y 



J 60 *" -2 



S fl © .S "1:5^ 



.1 



© 

I 



© 



•5 o.S"^ .« S 
."Th Jh '^ oa -e © 5 






-^ ai &)g 



© "S c 



© 



© 



I 

O 



© 

I 

© 



X 

lL 

OS 

i-i 

X 

6 



© ^ 

.£ a 



g«o 



s-?-^" 






.S§.S^2 

^ c8 



e la 



c* ->* .K .^ 






© © 
^ © I 

Pi © 
© c -^ Qj § 

log "if 2 

el's \, 



bO"^^. ** e S ^?n 
.S>OI -.5 S 2 « 

2^;i.«^§©« 



p^ * S I g S" g 



gC'Sb" 


















©'w 



5 

© 



> 
or 

§ 



© *■ 

^•3 



> 



I 

*© 

I 

© 



o 
© 

c 



.,J-5 5.2X 






|.s"i=«'sx: 






i^ 



e'^TtiSs fe e ^^ 



00 






■" -2 . i 1 ^ * "S 
>:<NJ-2JJ'§ 

© ^ TO 

■I-i © Ml TO 
TS C O Oj 



*^ TO «4-4 Pi 



Digitized by 



Google 



PROBLEM XXXVI. 




Digitized by 



Google 



Prob. XXXVl. 



ADVANCED PERSPECTIVE. 



87 














b^ 



■*^ 5 c CO g "^ 
o <o 3 
« c s^ 



« s ^ 

^„ „ S-^ CO 



.5 



{D ti 



1 i-S 



« gC0:St5'S 

"^ C S^ ® rH* 






t^ 






•1 " 






fc; O 00 
® o t- 



« ^ ! 









.£ c 

SO 



^ i^ § '^i ^.2 "5 ^ '^ > 05 
^ • I c2 _ fe -5 ^ P^-fl m fc CO 



^2 



•^^ ^-5 "*o 

/§ .2 2 * j^ 
© * **fc s 

©43C0 ^ 

OD -^ >«.^ CO 









a. 



O ;£ 

C8 © 
^ '73 
" 2 

© *3 

^^ 
l> 

^ -s^-i 



_; ^ ^. ..^ S ^ 



o 



^ /^ ^ 



Q. 

© 



'a 



>• © © 

©Jo © 
^ > © o 

s gLg.2 ^. 



•- 2 
CO p^ 

^£2 of 

-43 . .-s 



^CO 






^1 
p. 

© J- 

:g © 
0.2 






^ c © 



SS5 

'g *- SI b«rS 
•5 «oo-s c S 

i § .^ i- 



ns 

t-"^ 05^00 Oi^ Od 



1 .2 



«-2 £ " 



'2 ® 13.2 .2 ^'^ -^ 



>ScS.2 8 2 



-tS-5 



e6 PhO 






^11 



S b u 
^ O 10 



&:§. 



.CD^ !l^^5'l 



Eh.2 



X fi 



O 

PLH 






3* ^ *» 



!f ^ "5^ C3 "S 





s 



i 



MM 



"^ > -e 43 uj 



?CQr§'3 

\ ^ . .2 o 



p. 

© ^ 
^ © 

OQff 
> 



o 









^••^.S^ ca-!«- c &"i ©:g 
•-3 fc^S ^IU.2 g>'^ 



©tS.s-i ^ 



:$» g -* -5 ^ C8 — -5 ^ g :§ ^- § g 






-^ ^- « ■ ^ ^ ^ S^^ 



© 



J 
> 

© 



© 

o 
Ceo- 

©^ 

-a ^ 



uj 2 g 



^ 



a-i 










o « 
© 





1 


-§ ^ § 






£ 


g" 


pJO 


f-i 


line 
thus 
slab 


© 
>• 

'-5 






© ^ © 


S^ 


J3 C ^ 


+a 03 ^ 


£ 



.s 8 



S © -S 

^ ©t^ t^ 

UJ 5"=^ 
' ffl 

Q.o§ 






^ l-S 

2 "^ ":§'^ « 
.2 *=° 5 © 3h 



fife>§2 ^ 



sS « © 



Digitized by 



Google 



SB 



ADVANCED PERSPECTIVE. 



Prob. XXXVII. 



EXERCISES. 

(Problems taken from a Recent Examination Paper.) 

In working the following problems the scale to be used is J in. to 1 ft., and the eye is 
10 ft. from the picture. 

PROBLEM XXXVn. 

(a) Put into perspective an equilateral triangular prism on a horizontal plane 5 ft below 
the eye, with the long edges of the prism inclined at 50* to the picture towards the right, the 
nearest angle being 3 ft. to the left of the centre and 4^ ft. within the picture; against the 
upper edge of this prism let a face of a cube be resting with one of its angles on the ground 
plane at a point 2^ ft. to the right of the centre and 10 ft. within the picture, and make the 
lowest edge of this cube to slope upwards towards the picture plane at an angle of 10** to the 
horizontal trace of the plane of the face of the cube which rests against the prism. 

Make the faces of the prism 10 ft. long by 6 ft. wide, and the cube of 6 ft. edge, 

(b) Cast the shadow of the cube upon the prism, and of both upon the ground plane when 
the light is parallel to the picture plane and inclined at 60** to the horizon downward to the 
left. 

(c) Show the reflection of these solids as if they were placed upon a horizontal reflecting 
surface. 



HALF SIZE. 





PROBLEM XXXVIII. 

(a) Problem XXXVIII gives side and front elevations of a travelling trunk, with its tray 
taken out and standing upon the ground resting against the front edge of the trunk, thick- 
nesses being neglected. 

Put this trunk and tray in perspective, on a ground plane 5 ft. below the eye, in the same 
relative positions, with the nearest lower comer of the trunk opposite the spectator and 3 ft. 
within the picture, and its longer edges vanishing at 45'' to the picture plane towards the 
right 

(ft) Cast the shadows of the tray and trunk, when the light is coming over the right 
shoulder of the spectator, inclined at 60° to the horizontal plane, in vertical planes at 60*" to 
the picture towards the left 

(c) Give the reflections, as far as they can be seen, on the supposition that the ground 
plane is a reflecting surface. 
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FULL SIZE. 




PROBLEM XXXIX, 

Problem XXXIX gives a perspective representation of two geometric solids grouped to- 
gether; show the shadows cast by these solids — 

(a) By sunlight when the rays are inclined at 30* to the' ground plane downwards to the 
left in vertical planes at 45° to the picture plane. 

(6) By an artificial light coming from the gas bracket indicated 
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